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(54) INK JET RECORDER 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an ink jet printer 
capable of holding image quality. 

SOLUTION: The ink jet printer applies a pulse voltage 
based on image data to drive a piezoelectric element, 
files in droplets having different diameters from ink 
channels and records an image having gradation. A dot 
except one having minimum diameter is printed when a 
carriage scans in a fonA/ard direction Fig. (b). A dot 
having minimum diameter is printed in the case of 
scanning in a backward direction of the carriage Fig. 
(c). Thus, a desired image shown in Fig. (a) is obtained. 
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[0 0 0 1 ] 
[0 0 0 2] 

^mhfi:-^xmm^^—v\^^t^-^xfm^^o rf')iy^ 

So 

[0 0 0 3] *f^. rc^^J: ^^^T^y >^^^:y KT*t^. 

(Dx 0 K]£mm'^'^%fi:^m^'&xmtL^'^^m'c\^. 

[0 0 0 4] 

(Di^^ :^ic:^^:^^t>h-r—'^(ommxmW}^iv^fcm^. 
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[0 0 0 5] Ell 9—112 1 t^, ;iiX^(7):^@(7)-f 

[ 0 0 0 6 ] El 1 9 f^. 7=V if ^feT-cD K V (Dmmrft^^ 

\^x^m^^^%(Dm\L^mM'r^ti^<Dmxh^o m i 
9 (a) \t^m'^(Dy'^^m\^x^^m^mm'r^f^^<o 
mx^^^ Ell 9 (b) \^vy h(DitLmrrf\^^u^\^ti 

10 \ 9)H(D%^^\^mmW^7r^\^X^K> ^ Ell 9 (a) 
^RID 3 H*S:fe-fpl^^ LTV^Sc 

[0 0 0 7] ±^(04>''^m(ommM&t^hm(04>^ 

M(7)^»iaS^5^H/^^'^. Ell 9 (a) {C7j^-rJ:5{- 

mzimi^ (b) \z.m'tXo\^. A^^(D4 iy^m\t.i^^ 

[0 0 0 8] ^(Dfci^. m^.^^^ ^m^X:k^(D4l^^ 

mt^h%(04i^^mti)m^^^xi.-^\^\ ^^cori^t* 

[0 0 0 9] E12 0^^. K^/ h(^^?f^{-<t6iii^p"pKc7:) 

^Mb^i5^p>^-rsfcii^!)(7)EiTfoSc A^^(D^i^^m(omn 
mm\^^^<^-( ^^^m(Dmn^m^):t^xm^^f-^. n 

(D<J: Vy Vm±m<D ¥^y Vo:>—m^^\^. A- 

^(D Vy Vti^^(D Vy Vt\^X.-:>XX>X 5 ^^cA/^co K 

[0 0 10] :L<DXofi:X>^otz./w^<DYy Vm^<^ 

30 [0 0 1 1 ] EI 2 1 f^. mm^^.^:^<i^->^^^^'r^m 
(Dmm^aW<o^it^mm'r^tcib(Dmxh^o 

[0 0 12] y^lym^A^^(OVy h t^^(D]^^y 
CD-^ l^i:rm(^mnMm^it^xm^^tz.i^. ^b^(DVyh 

[0 0 13] :inh(DXo^<^r^m\^^^^i:^m<DmWi^s. 

40 b fiiWm^m^'Thfz.m-c'^^m^m^^x^ 

[0 0 14] EI2 2ji, '^^m.'^m^^x^iy^m(Dmn 
mm.^-'m^-t^m^^wm^^tL^<omx^^o 
[0 0 15] ^>^m^wn^'^^W:^\^. /±m^^2 

0 1^.^ ^-^^-y >'^Vl-2 0 2^, J 03^, 
^^»fcS§2 0 4 h^^kjX^^^o ^<?\^:^W^(o^%Vi\cX. 
^5 3g^^4CfcJBEm^^2 0 1 \Z.X^X-h^W^-^f\^fz.>{ >- 
^^-r>'^>/l^2 0 2rtc:)^>'^ti. y X/W2 0 3 <t «9-f 
>^^?S2 0 5 ^/^oTfUffl-rSc 

50 [0 0 16] ^c7:>l^. yX/v2 0 scomiSisdist-tt^tu^^c 
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^^SSK 2 0 4 rtT^^^^Rl 2 0 6<DX^ l^'M-t^ t 

[0 0 17] ^/c. ±7^(Dx^fj:Psm^nm'r^ti^ 

M (-H:-<T-p.i^) ^ CO fo ^ o 
[0 0 18] ir^i-^/i^ '^mM^m^^X>{:y^m<r>fmi 

[0 0 1 9] m^^#ltbT^^$;h.fc^)(>0 
[0 0 2 0] 

(DA iy^m^mn^'±xmm.(Dmm'^rsfib'^^^^ 

[0021] if.^-^^^jzr.^y vmmmm.\x^ lt^^^tv^ 

[0022] %%im.\\c^w.(o%mz-x^h^ m\<D'& 
xfmit^4^^^m\x-x}i^x'^'^'^i(\.^o z.fh\z.x 

[0023] 

[0 0 2 4] Hi fi. ^mM(J:>WM.(r:> 1 o 

[0 0 2 5] v^zno, }.:7^y 1 ^M-^OH 

P V- Vfi:}^(OmmM.^X-h^mm^y— h 2t^Rl^^fT 

y :yv^4 i:. ^-r y :yi^4^tat(]W5, etCfe^oTft^ 
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hesj^-^^^^-y y ivi^^— ^ 7 ir. ^-r y >y v^^— 7 

co[E]*s^^-r y ?/v^4coa^iltbi-^;t^/ci6(7)^-< ^ 

[0 0 2 6] *fc. >r >^^-^^?/ hy^y Ifi. lE^ 
V— h2^agi|§»^i^fp^oT^F^-r5:^^ K«^*;Ja5 
:/^^>^ioi:, ^^^^v-l 0 ^(T^FH^t^iSli^V— h 2 ^ 

ffil 1 I5^v— h 2^#Wt-^/ci?)(?:»#Nffit2--^ 1 
2, ffi*:n-^ 13^. T^y V'^^^--^/ K3CD-r>-:^'P±:W 
10 ^S^^»/cC^ffiJ-[El«^ii:6lEim^l 4 i:. ISil^v'- 
h 2^^ttlT*^i^-r^5^c^^<7)i/- biii9y^l 5 

[0 0 2 7] lE^V— h 2fi, Ill^L^c^V^^^Lfc^V^ 

K3 ^::7^^^^-l 0 t;^5^r^-r^fS^a5--ill«9^ 

[0 0 2 8] ':f^)iy^^<:/YZ\c\±^ Ai^^m^mn^ 
20 ^^^^jv^m.hX^XWMM'i' (PZT) ;65fflv^t»tt 

[0 0 2 9] ^^i- y iyv^4fi. ^^y?/v^^ — ^7, T 

^ Yjv-:/— ye. ^ v>r-</w h 9 J: 19 , lE^v— 

h 2^1g:^r^(^^^SL. ^^-^ y :y v^4i^S(*9{i'tt?.n 

1 CO J: 5 {^=^^ y :yi^4 ;^5^»J-r^±*^^rr^{:^$DV^r 
fni^Di^ttirf^. rpi^D2^m;^rp)i:t-6o ^fc. HI 

{il e ^ ^ ttl i~ ^ it* CO ^ :n ^ ^ ;0 5 ^ 1 1 b T V ^ 6 o 

[0 0 3 0] fS^v-— h 2 Cifir CO J: 5 

^n — ^ 1 3 t (Cl^toTSNW^tt^c 
40 [0 0 3 1] El 2 —EI 4 ti. :7^y V'^--^' K3(7)1t^^ 
IS^0J-r^f-^»:>c^ll!T-fc'5o I112t^:/y >'^--:y K3coy 
X/V^#-r'5ffi<^¥®IEIT*fe'9. m 3 f^H 2 CO I I I- 

I I immwmx'h'o. mA\xm'^(n\v-\wmmm 

[0 0 3 2] Xy >^^-^:y K 3 , /X/l-Xl/— h 3 0 
1 . 0 2. iittS3 0 3. S^3 0 4 

[0 0 3 3] y X/I^v^U— h 3 0 3fi. ^S^i^df^ir^ 
^ yX/V3 0 7^WL. ^®3 1 8 
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i^;65^ffl$:h.T*3(9. y X/i-7"l/— h 3 0 1 i StblS 3 

0 3 t(Dm\^m^^nx\^^^o 

[0 0 3 4] t.fc. y:X/uy'u— h s o i tm^s o 2 

t(Dm\^l^. -r 3 0 5 >':^^-Y 

^\Z.mm^f\^X^^ ^ >^^#t^^^3 0 8f^c^^ 3 
0 5t^-r >'^^^>'^/V3 0 ^^tWi^^fx^^o 
[0 0 3 5] MtbK3 0 3(^i^. >-^^-^>'^/l-3 
0 6{rmLfc«^c^i±®^^3 1 3;d5^^ix5o MW} 

ffi3 0 3(DADXti, :^-f. Mibte3 0 zt^^mu^ l 7 

titijK3 0 3;^S55^»f^tu5^t(;iJ:'9tT^cet?tt^c ^ 
fc. rc7:)^>»r(c:J:oT#-f >^^^-r>'^^/i-3 0 6{e:^;J;; 
-r51±®^T-3 1 3 ir. Pg^-r^EES^^3 1 3 ^cT^rBl 

{^{iBi-5i±®^^tta53 1 4 ir. :ifhh^mt^nm^ 

3 1 0 ^;a5^>g|^tb^o 

[0 0 3 6] 0 4±(^ifi^lf|S3 1 7f^. T — M:- 

^m^t(^y) l^^^y K3F^<^^TC9EE®^^3 1 3 (:i 

^m^^m^f\^^^'&wmmwm^'z 1 1 ^:7^y 

y K3rt(7)#IEmmT-3 1 3 {:i-(@S'Jtc^)K^tt^flgBUS 
®{RlJiS^gP3 1 2 ^^^-r^o Z.(DW&lZ O A ^L(D^m 

nmm\wM%z 1 1 f^i±m^^3 i sf^o^asi^d^ 

gc^tv. fliSUmMJifi^lgP 3 1 2t^J±®^T-3 1 3rtO 

[0 0 3 7] rtut.(^<t 5^ce1SjEr)c(7)v^y >^^-^5^ K3(7) 
ifjf^fi. h:7^y 1^7:)$^J^^gi5^cJ:oT::^ 

(I§15#RS) ^^ibt*. /±m^-T-3 1 3rtSi5lC^tt^>tt/c 

-r^o }±mm^s i sco^m^m^s o 2\^Gx.hn. 

x/U'3 0 7^:/hLr-r v'^js^^^fsii^i/— h 2 
[0 0 3 8] 4^y^^y^yV':f^):y^\(DUM 
[0 0 3 9] \(oymU<^ov 

U lOK^Ji. ROM 

tpfSif 1 0 2 . n^/t:'^-^;*;^fo5^/^^^y— :/p 
*fls:/^t^co4^;:=; f 2 0 i:T=^-^;&5gS:'5Tfig/£ J: 5 i^iSiK 
^tvTV^6>f V^y^zn-^^SPl 0 3 ^r>^1^^tBgi5l 
0 4 i:, ^^Jtf^^fpi 0 5 i:. KPtWi^tb^FP 1 0 6 

[0 0 4 0] lEtS^fPi 0 2(7)Koyi)^\z.\t.-i -Jz^y 
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fStilfPl 0 2C9RAMrt(;it^7}^;^ h 2 0;^)^^^^$^^ 

^*^t:isi*i-^x-^(^®p^i--0#6i]{-isit-r^xy 

[0 0 4 1 1 1 0 4 ti, ^^-^ y :yi>(7)ffiB 

[0 0 4 2] C PU 1 0 1 A;^*tt6^@x — 

ffl^t■^^cs-^v^T. ---^^ KPtffiiifb^fis 10 6. :3r-t y >y 

v^^-^igt^a^i 0 7. i/— 0 8 

[0 04 3] J^T-eH. ±ai£^J: V^:n 5/ h:7' 

m2-^4c^^js^iiT-fo^=^-r y ^/i^c^*j® 

[0 0 4 4] mic^^Jfe^J-efe^^^e-Y y ^/v^cT^ffl 

[0 0 4 5] Uleti. Ml c?:»||]^0ijT*fc6^ir y 

[0 0 4 6] *>r>^^ v^^iv h:7'y V-^T-fi. =3^-^ y vy 
v>4;0>ffi:;^fp) (IllcOfRj^Dl) ic^^tb^tbooS/h^ 
30 VU^(D K^y h^^^^^^^tb/tf^. y ?/v?4;^5^ 

CPUl 0 i;^5^S^fc:lll7i;i^i~i:5?'cefflt» 
[0047] 1117 1^. msc^CPUlOK^, 

-So ^^^v?:^iy hxy m7\^7j<'ry^ — 

40 [0 04 8] lE^i/- h--^c5D^^*=^|ltTi"^l^t-ti^ 

-f. ;^^5^Xi {UT. :^y^y:f^S tm-t) X\ > 
^y:^—:^Ui 0 z^^l^XTt-:^ V2 0t^h\ y^i^^J^ 
(Dm^'f-'^'h^WM%\ 0 2rt(^RAMtc:A;'7^;h.5 
(Igl5#Ba) o s2T*t^. s 1 T?A;=^^nf^Hftx-^ 

[0 0 4 9] S3T*t^. s 2-e»:ttl$ti.fc|5iI^^ 

'5|5gli^W-t'5^^7='--^fi|El®giSl 0 2P^cDRAMc;0 

50 ffi:^f^fflmi''^^'':7ric:S^t9 5>tt^t^.T*&S^^lx. ft/h 
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[0 0 5 0] S4Tti. S 3T-^t9 5i'tt^tLfc^tv^*n 

5 (m 1 mm) o 

[0 0 5 1]^V^T. S 6Tfl. fS^->— h 2(::i-<— 
^ntKDXhi^l^ (S6(CT. YES) , ^Vti 

[0 0 5 2] Hl^tcit^, ±IS(?^<i:5^cePg^P^^-r^ili^ 
[0053] UlSfi, Ef5 (7)^ ry KP±ffi!iEib§i5 1 0 6 

[0 0 5 4] ^tu^)(7)&?gAl-'K?l^A6c^5'^. 

A 1 K b L. &?f^ A 2 --mr^A 6 

[0 0 5 5] JKff^A 1 ~K?f^A 6 ic:7J^-r/^Vl-;^^^SBE^j± 

[0 0 5 6] r;h.b(?:►ffl^^^^-:tt5V^r. 
^^Ji: LTtK^ 7 7. 0%. ^fflr/l-::!— /V/DEG^ 
6. 5%, ^MT/l^^^— /V^--7^/l^/TGB^6. 5 
%. ii#i!i^l/PEG#4 0 0^4. Sro-a^. fett^ L 
T^Jt4/B a y e r BK-SPSr4. 5 %^^. ^;tJO 
^fiJi: LT#DgStt^iJ/:^/t-:7^ 1 0 1 0 ^0. 8 
pHpS^J/NaHCOS^O. 2%^t^t>(^^ffl 

v^^o (HK^IS^v^-h 2) {ct^:ni:ry 

[0 0 5 7] [g] 9 nm 8 (ciTj^-r-'^/i-'-^sjE^jtim^^j- 
^^p-r -5 r i:: J; o xmwt^^ ^ m<DmnMK^^^ 

-tmx^ t9 . m 1 0 fin 8 \z.7y^'t^<^'^:^W^^WMM^ 
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i/- V-^^comWikco^X-h^^ Yv h*#^Sr^-rBlT 

[0058] mo, nil (:i^-t- J: 5> El 8 <D^W^ 
A 1 — S?f^A 6 ^W-r5^^Vw^Si±{;i:^v^T. 

-=e;^•^*:^^it:^LTV^<, :^fc. K?gA 2 -^?I^A 6 (c:^ 
/^i^i-^-Y ^/^JSc^^ffiiiSt^ 5 m/ s f^-^T-fc (9 . 
^^Vv;^Ml|IM;55S^>/^$^/^^^?f^A i Ci^i-^-r >':^^Jgcr) 

mwMK(oh^. m^A2^Wi'BA%\cn^.^^^iy^m 
[0 0 5 9] ^^i^t^. 'c.co^bfmn'M.^^^^^^ 

^'^mz.nX^X^ 2 5 0 dpi X?^'^'^^^(Dh ^ 
^y tyv^irsE^V— h^i^PHlPS^lmm. ^^y^/i^CD 
>^=^-^^/jia^2 5 Omm/s ^-f^o =^^y:yv^^a 
20 ::^fp]{;::^8b^-tir^^{-fi. ^S^A 2 ~^?i5A 6 i;c>c^i^;;-r 

[0 0 6 0] ^fe. ^-r^) v^^^mjim^'^m^^^m^ 

Y y h &.^<D Y h COmm^Mm^ 5 m/ s T*fc 19 . ft/J^ 

^<7)Yy hcomnMmii4my sxh^(DX\ mw-rth 

B^m^. 1/4 000-1/5000 = 0. 05 [m 
30 s] t^j:^. mi4^^<DYy h)^^(DYy h^V ho, 0 

5 m s^<md-m(o Yy h ^n-:>f^i^\cj±mm'iF^mm) 

xox:^^-r>m^±(DmnitLm^^^m^ti. ^-^v^ 
i^:^m:fj\^K^m-r^m{^^'^-r^ y^ ht^^ y 

[0 0 6 1 ] ^^A 1 {cnit^ L^W^m 6 0 /z mm^co Y 
40 (Dm^l!^t Yy h(D^^t\^^'^X. ^bm.<DYy h(DW^ 

Yy hc^fuSTtu^K-LtL. mm^mj^xmm^^ 

[0062]|g]12f^, ®l, ^2(^^ffi^(Kc:J:oT|l 
(Dmxh^o mi 2 (a) \t^^Vyiy(D'i^:fj\^tm:^ 

\^t(DMmz-x^w^^fv^ Yy h^Tj^irmx^y) . m 

12 (b) n^^V yi^'^'ii:^\^(D±^'7:)^\::X^^^ 

^n^Yy h^^-tmx^^. mi 2 (c)\^^^vy 

50 Xh^o 
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[0063] IEI12 (b) f^Tj^f ^yi^:^^ 

mi 2 (c) {CTj^-rxoi^. ^^v^yi^:^m:^m^ 

tic^y). mi 2 (a) \:i^irmm<Dmm^n^^tr^ 

[0 0 6 4] m^. m2^^hm4(Dmmmx-h^^^v 
yi><Dmmt Vy hcDw^t^mi s-m s^m^-^x 

[0 0 6 5] m 1 3^5, m2^m4<DMMMxh^^^ 

mxh^o mi 3 (a) \tm2<Dmmmi^M}Z^i^. mi 
3 (b) nmscDm^&n^^mL. mis (c) 
(om^mi^MJt^'r^, m2--m4(Dmmm{^^^^x. c 

PUiOi (El5#Bi) '^^yfj:omm'^. m7\:i7jkirm 

[0 0 6 6] m2CDmMmX\^. ^-rVyiy4m^:^\^ 
(iai(7)f^#D 1) Cn^lb^ttooft/h^i^^fl^c^ K?/ h 

::^mj±<o^^m\im 1 <DmMmtmmxh^o 

[0 0 6 7] m3(OmMmX\^. ^-rVy^^47^m:^\^ 
(mi<o\^^Di) {^^m^tioo:k^m^(^}'^y h^^ 
^^Vyi^4^)m:^\^ (mi(D\h]^V 

[0 0 6 8] ^4(^^iS0'JTt^. ^^y^^v?4^5 

a:*-r^ ([llOfpJtDl) {^^»$;n.oo:^@^Jsg(7) K 

2) t^^tb^tuf'^. ^-t' y ?/v^4;55^i;?ti^rf^ (Hi 
[0069] :::rT\ ^3. %4(Dmmm\^^'t:k^^ 

[0 0 7 0] ]^/.T. ^3co^«^iir*coPn*^{-^v^Tt?^p.q 

^(Dy<7vy^m&(Dmi^m\t.m3(r>'mmmtmmx'h^h 

[0 0 7 1] mi 4ti. ^3<o^m^ix. m^<D-^y K 

r(7)Eii4ti. ^ico^jfe^iicomsdm-r^o ^-r- 

/h$^^t:,CO;^^^,)ll{^^?|^B 1. ^T^B 2 ^ ^ff^B 3 . 
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[0 0 7 2] :Lfhh<D^W^B It^h^'f^BSCDo'h. ^ 

?f^B i-JS?i^B 3t5/h@ffi*fit;iSL. mMB4'^mMB 

[0 0 7 3] »lCO|ltS0iJ{r*5V^TfT^^ofc(g!9'-'|i|l 

1 i^^*^^-rffl^K^tl^«(?5f^^Srm2<?:)^ffi0iiic 

*5V^T^f^.eofcS^^^. Hi 5 -mi 7\Z.7f^^, 
[ 0 0 7 4 ] m 1 5 \^m 1 4 \^7^'t-y</l^y^W±^J^MM 

^^-rmx^ 19 . m 1 6 \tm i 4 \z.7y^^/<;v>^n.^±.^^ 
y:fP^n^^^mxh^ . mi 7\^mi 4i^^-r^^vv';^ 

m.^\^\tmi 4\zm't^<^^:^w±(oy<;^:^m 

[0075] III16, 1117 (C^-f i: o\Z. mi 4 (O^ 

MB 1 — iffi?i^B 8 ^^-r5^V^;^ml£(^43V^T. 
20 mm^:k^<'t^\z'li^^XVuy^W-m. vyvmw^ 

m Lr^^ffl«{:ijs-r m(omnmm\'t 5 m/ 

s T(Jf^— ^T*fe»9. iS?l^B l-KJf$B 3(::7t^;SLT/h 
^ffi*ig{;iMi-^>r >'^?Sc^^mm^^ ■^;h.^^ti.l0 
2 0%. 3 0%SS/^$V^t>c^^*oTV^^o 

B 1 -K^i^B 3 {c^i^;;L/^s®i§g^^Mi-5-^ ^/^?i<^ff^ 
<. z.fhh(D^ iy^m(Dmn'&&i:W'muxixm^^^ 

30 [0 0 7 6] ^[^J::^^. :Ltih(DX^^^mn^&\^nL. 

2 5 0 dpi T^Rl^^^t'^tifT^i: ^-r y yi^tm 
miy—ht(Vmm^lmm, V yiy(D:^^^ t^M^ 
^2 5 Omm/s ^-r^o ^-Y y ^^v^^tt:S-rp]t-^t5^ 
-lir^^tcfi. ^mB4--^j^^B8{:iMJS^^^:k^mm(0 

\'^y h(D^^^n^j:^f)^. :i<Dt%(Df±mm'¥'(DmW}m 
[0 0 7 7] ^fz^ ^Y y ^/v^^miTf^t^^^tb^^^i^ 

iiZ\t. mr^B 1 -^?f^B 3 K^m-r^^b^mSLCD Vy h 

40 {mm-^^m^^^x^tiVy viKomm-rth^vs^fz,^ 

[0 0 7 8] mMB l--mMB3\Z.^\^.\^^th^tm'^ 
f^4 0Mrn, 5 0 /z m. 6 0 // m mj c?:> K :y h ^ ^ 

:y^m\'^. mi<o'Mmmxmm^tb^m^x.^h^h\:i 
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